Effect of central neurotropic substances on the hypophysisadrenal cortex system during immobilization of animals by Ryzhenkov, V. Y.
  
 
 
N O T I C E 
 
THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 
INFORMATION AS POSSIBLE 
https://ntrs.nasa.gov/search.jsp?R=19800019481 2020-03-21T16:44:52+00:00Z
NASA TECHNICAL MEMORANDUM
	
NASA TM-76158
EFFECT OF CENTRAL NEUROTROPIC SUBSTANCES ON THE HYPOPHYSIS-
ADRENAL CORTEX SYSTEM DURING THE IMMOBILIZATION OF ANIMALS
V.Ye. Ryzhenkov
(NASA-TH-76158) EFFECT OF CENTRAL
	 NBO-27962
NEUHOTROPIC SUBSTANCES ON THE
	 ^^f e\
HYPOPHYSISADRINAL CORTEX SYSTEM DURING ^ ►^ff►►
IMMOBILIZATION OF ANIMALS (National I
	 5ry	 UnclaAoronaatics and Space Administration) l' 9 P	 G3/51 27957
Translation of "Vliyaniy • tsentral ' nykh neyrotropnykh
veshchssty na sistsmu 8ipofiz-kora nadpochschnikov pri
immobilizatsii zhivotnykh," Farmakolopiya i Toksikologiya,
Vol. 31 9 No. 5 9 1968, pp 545-548.
`,^^ NCO
7i	 , t ^i3k
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D.C. 20546	 MAY 1980
ri
STANDARD TITLE PAGE
1, Report No.	 2.Government
!NASA TM-76158 Accesilar, No. 3,	 Recipient's Catalog No,.
S.	 Re art DateMtay 1980
d. Title and
 Su►title	 EFFECT OF CENTRAL	 EURO-
TROPIC SUBSTANCES ON THE HYPOPHYSIS-AD-
b,	 Performing Organisation CodsRENAL CORTEX SYSTEM DURING THE IMMOBILI-
ZATION	 F ANIMALS
7. Author(s)Vo Yee RyshenkoVg Pharmacology e.	 Performing Organisation Report No.
Sections Institute of Experimental
lo,	 Work Unit No.Medi cine p USSR Academy of Medical
Sciences, Leningrad Contract or Creni No,
NASw-31
--"'^--^^	 11,
9, Performing Organisation Name and Address
Leo Kanner Associates
Redwood City, California 94063 13,	 Type of Report and Period Covered
Translation
2. Sponsoring Agency Nome end Address
National Aeronautics and Space Adminis-
trationg Washington, D.C. 20546
14, Sponsoring Agency Code
IS,	 Supplementary Notes
Translation of "Vliyaniye tsentral e nykh neyrotropnykh
veshchestv no sistemu gipofiz-kora nadpochechnikov pri
immobilixatsii zhvotnykho" Farmakologiya i Toksikologiya,
Vol. 31e No. 5, 1968 1 pp 545-548.
lb,	 Abstract
The immobilization of guinea pigs for 5, 12 0 24 and 48 hourst
by securing to a slabs results in a persistent rise of the
blood plasma 17-oxycorticosteroid concentration.
	 Repeated
administration of phenobarbital (50 mg/kg) and of the sodium
salt of y-oxybutyric acid (500 mg/kg), as well as the com-
bined administration of central m- and n-cholinolytics with
small doses of phenobarbital tends to inhibit activation of
the adrenal cortex during 48 hour.immobilization of the
animals.	 Repeated administration of aminazine (20 mg/kg)
tends to decrease	 activation of the adrenal cortex.
	
The
administration of reserpine (0.1-5 mg/kg) 12-18 hours before
immobilization of guinea pigs incre yises the response of the
hypophysis-adrenal cortex system.
17.	 Key Words (Selected by Author($)) 18.	 Distribution Statement
Unclassified- Unlimited
ity Ciossi1, (of this pogo) 21•No. of Pages 22.	 Price19. Security Classif. (of this 
reportMncl;jssifiedUnclassified 9
.
NASA HQ
EFFECT OF CENTRAL NEUROTROPIC SUaSTANCES ON THE HYPOPHYSIS-
ADRENAL CORTEX SYSTEM DURING THE IMMOBILIZATION OF ANIMALS
V.Ye. Ryzhenkov
Pharmacology Section, Institute of Experimental Medicine,
USSR Academy of Medical Sciences, Leningrad
rt
	
	 The immobilization of animals is widely used in experiments, as
	 545*
an extreme neurogenic stimulus [15, 4 0
 13 9
 20. 1, et all. It has been
determined that the hypophysis. adrenal system is activated during im-
k	 mobilization [15, 17, 18, 14 et al]. In study of the central mach-
aniams of this activation, the use of neurotropic substances which
selectively affect different sections of the brain and its biochemical
systems can be of great assistance.
The effect of central neurotropic substances on the hypophysis-
adrenal cortex system of immobilized guinea pigs was studied in this
work. "Central" and "cortical" sedatives, as well as the sodium salt
of y-oxybutyric acid, were used. Besides, substances which depress the
central cholinergic, adrenergic and serotoninergic systems, as well as
antihistamines were studied.
Method
The tests were conducted on 328 male guinea pigs weighing 300-
400 g. The animals were immobilized by securing them to a slab for
various periods ( 5, 12, 24, 48 hours). The state of the hypophysis
adrenal cortex system was decided from the concentration of 17-oxy-
corticosteroids (17-OCS).
The latter was determined by the method of N.A. Yudayev and
Yu.A. Pankov [19], in the plasma of blood obtained from the heart. The
test substances were administered repeatedly under the skin (every 8-
10 hours during long term immobilization). To check the state of the
adrenal cortex reserves, ACTH was administered (5 units introperitoneally).
*Numbers in the margin indicate pagination in the foreign text.
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For each testy 8-10 animals were used. The results were processed
statistically.
Res._ u^ is
The plasma 17-OCS concentration of blood obtained from the heart
of intact male guinea pips, kept in vivaria for 1-2 weeks, was
50.8+6 . 2 Ups. Immobilization of the animals for 5, 12, 24 and 48
hours resulted in a considerable increase in the 17-OCS concentration
in the blood plasma (Fig. 1). The repeated administration of 5 units
of ACTH to guinea pips immobilized for 48 hours caused only a small
further increase in the blood 17-OCS concentration. This indicates
prolonged, almost maximum stimulation of the adrenal cortex during
immobilization.
Study of the effect of neurotropic substances on the 17-OCS con
contration was carried out during 48 hour immobilization of the animals.
We ohose this period of immobilization, because, during neurogenic
stimulation of the hypophysis-adrenal system, test substances could be
administered repeatedly. Some authors place great importance on the
repeated use of neurotropic substances in study of their effect on the
hypophysis-adrenal system [7, 2 et al].
The "central" sedative phenobarbital, administered repeatedly every
10 hours at a dose of 50 mg/kg, definitely reduced the hypophysis-adrenal 546
system activity during immobilization. At lower doses,(25 mg/kg), the
preparation had little effect. The "cortical" sedative chloral hydrate,
used at.a dose of 300 mg/kg every 10 hours, did not have a similar
effect. Repeated (every 10 hours) administration of the test sedatives
to guinea pigs, at the doses used during immobilization, was accompanied
by a narcotic effect (the animals did not react to painful stimuli,
noise, etc.). The sodium salt of the y-oxybutyric acid, administered
at a dose of 500 mg/kg, induced a subnarcotic state in the animals,
and it had a definite depressant activity in the adrenal cortex during
immobilization. The use of the preparation at smaller doses (50-200
mg/kg) was ineffective. In the administration of the central
2
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Fig. 1. Effect of
immobilization and
ACTH on 17-oxy.
corticosteroid con-
centration of guinea
pig blood plasma.
Ordinate, 17-OCS con-
centration in Ug%,
Each bar represents
8-10 determinations.
1. 17-OCS concentra-
tion in control animals;
2,3,4,5. in animals im-
mobilized 5, 12, 24, 48
hours, respectively; 6.
in animals immobilized
48 hours + ACTH every 8-
10 hours; 7. in immobilizy
ed, starved animals + ACTH
every 8-10 hours; 8. in
immobilized, unstarved
animals + ACTH every 8-10
hours; 9. in animals starv-
ed 48 hours.
r
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m-cholinolytic methomizyl, it was determined
that, at a dose of 3 mg/kg, it somewhat
Slowed down activation of the adrenal cor-
tex of immobilized animc,ls. Upon increas-
ing the dose to 20 mg/kfj, this effect was
not displayed. Admini =ttration of the cen.
tral n-cholinolytic spasmolytin (5-20 mg/kg)
did not cause changes in the response of
the adrenal cortex. However, by the com-
bined administration of central m- or
n-cholinolytics with doses of phenobarbital
of little effect (25 mg/kg), distinct de-
pression of the response of the hypophysis-
adrenal systems of immobilized guinea pigs
was observed (Fig. 2).
Repeated administration of aminazine
(5-10 mg/kg) did not show a positive change
in the degree of activation of the hypophysis
adrenal system. At a dose of 20 mg/kg,
aminazine somewhat reduced this activity (see
Fig. 2). Diprazine, a preparation with a
marked antihistamine effect, used at a dose
of 20 mg/kg, did not have a definite effect.
Reserpine was studied in subsequent
tests,.at a dose of 1-2.5 mg/kg. According
to the data of a number of authors [11, 3,
4], the use of reserpine at these doses in
an experiment leads to a 50-100,% drop in the rorepinephrine and
serotonin content of the brains of rats and rabbits, in 2-30 hours.
Reserpine was administered 12-18 hours before immobilization. It was
noted that,-18-24 hours from the start of immobilization, a considerable
portion of the guinea pigs died. The administration of small doses of
reserpine (0.2 mg/kg), 12 hours before immobilization and repeatedly
during 48 hour immobilization, also was accompanied by the death of a
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Fig. 2. Effect of neurotropic
substances on 17-OCS concentra-
tion in blood plasma of guinea
pigs immobilized 48 hours. 1.
17-OCS concentration in control
animals; 2. in animals starved
48 hours; 3, in animals immobi-
lized 48 hours; 4,5. in animals
receiving 25 and 50 mg/kg doses
of phenobarbital; 6. in animals
receiving chloral hydrate (300
mg/kg); 7. in animals receiving
sodium salt of y-oxyburyric acid
(500 mg/kg); 8 0 9,10,11. in animals
receiving 1 0 3, 10 and 20 mg/kg
methamizyl; 12o in animals re-
ceiving spasmolytin (20 mg /kg);
13. in animals receiving meth"
amizyl (10 mg/kg) + phenobarbi-
tal (25 mg/kg) 14. in animals
receiving spasmolytin (20 mg/kg)
+ phenobarbital (25 mg/kg); 15,
16,17. in animals receiving 5,
10 and 20 mg/kg doses of aminazine;
18. 17-OCS concentration in ani-
mals immobilized 5 hours; 19,20,
21,22. in animals receiving 0.1,
I t 2.5 and 5 mg/kg doses of
reserpine; remaini	 d
tions same as in F
adrenal cortex by
apparently should
portion of thb animals. Therefore,
to determine the effect of the ad-
ministration of reserpine to the
animals on activation of the
hypophysis-adrenal cortex system
during immobilization, tests were
conducted, with limitation of the
immobilization period to 5 hours.
Reserpine was administered after
12-18 hours, at doses of 0.1-5
mg/kg. It was determined that, at
the doses of reserpine used, the
response of the adrenal cortex of
guinea pigs immobilized for 5
hours was increased.
Discussion of Results
Depression of the response of
the hypophysis-adrenal cortex system
by the "central" sedative phenobar-
bital, and the absence of such an
effect of the "cortical" sedative
chloral hydrate indicate the primary
importance of the central sections
of the brain in activation of this
system during immobilization of
guinea pigs. This is consistent
with the data of a number of quthors,
who observed depression of the
hypophysis-adrenal system by bar-
biturates in other types of neuro-
ng esigna-	 genic exposures [5, 6, 12, 10 et al].ig. 1,
Depression of the response of the
large doses of the sodium salt of y-oxybutyric acid
be connected with the capacity of the preparation to
547
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have a marked depriming effect on various sections of the central nervous
system by resorptive action Ce, 9 9 16 et all.
The results obtained with the use of central cholinolytics show
that the m-cholinolytic methamizyl, repeatedly administered at a dose
of 3 mg/kg, somewhat inhibits the increase in 17-005 concentration in
immobilized animals. Methwr zyl more effectively depresses the
hypophysis-adrenal system, by its use with small (ineffective) doses of
phenobarbital. It should be noted that the combined effect of inactive
doses of the central n-cholinolytic spasmolytin and phenobarbital result- 548
ed in depression of the response of the adrenal cortex of immobilized
animals. These data indicate the participation of the central m- and
n-cholinergic systems in the mechanism of activation of the hypophysis-
adrenal cortex system during immobilization.
The results of the tests with the use of reserpine show that, with
considerable reduction of the norepinephrine and serotonin content of the
brain, the hypophysis-adrenal cortex system responds (and even increases
somewhat) to a neurogenic stimulus. The absence of a positive effect of
the antihistamine preparation diprozyl on activation of the hypophysis-
adrenal cortex system during immobilization shows that the possible role
of histamine in this activation is small.
Conclusions
1. The immobilization of guinea pigs for various periods (5 9
 121
24, 48 hours) results in a persistent increase in the 17-oxy-
corticQsteroid concentration in blood plasma.
2. The "central" sedative phenobarbital, in distinction from the
"cortical" chloral hydrate, depresses the response of the hypophysis-
adrenal system of immobilized guinea pigs.
3. Central m- and n-cholinolytics (methamizyl and spasmolytin
respectively), upon repeated administration with small (ineffective)
doses of phenobarbital, reduced Vie response of the adrenal cortex of
5
}immobilized animals.
4. Large doss& of sodium oxybutyrate (500 mg/kg) decreases the
activity of the adrenal cortex of immobilized guinea pigs.
5. Repeated administration of aminazine, at a dose of 20 m0/kgt
has a tendency to decrease activation of the adrenal cortex.
6. The administration of reserpine (0.1-5 mg/kg)q 12-18 flours
before immobilization of guinea pigsgincreases the response of the
hypophysis-adrenal cortex system.
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